AD- A 188  770 


Technical  Report  761 

OTIC  FILE  COPy 


The  Effects  of  Bonuses  on 
Army  Reserve  Reenlistments: 
An  Empirical  Bayes  Approach 


Charles  Dale 


Manpower  and  Personnel  Policy  Research  Group 

Manpower  and  Personnel  Research  Laboratory 


DT!C 


U.  S.  Army 

Research  Institute  for  the  Behavioral  and  Social  Sciences 

October  1987 

12  14 

Approved  for  public  release;  distribution  unlimited. 


1  80 


'A>J 


V>J 


"a 


•  V. 


VA.1 


■ 

i-X' 


% 


U.  S.  ARMY  RESEARCH  INSTITUTE 

FOR  THE  BEHAVIORAL  AND  SOCIAL  SCIENCES 

A  Field  Operating  Agency  under  the  Jurisdiction  of  the 
Deputy  Chief  of  Staff  for  Personnel 


EDGAR  M.  JOHNSON 
Technical  Director 


WM.  DARRYL  HENDERSON 

COL,  IN 

Commanding 


Technical  review  by 

Roy  Nord 
Rebecca  Pliske 
David  M.  Sevier 
Francis  M.  Rush,  Jr. 


A-'cos:' :  an  For 

N'"f  / 


NOTICES 


;  •  :U  •  •  ; 
y  ,  >  i 

A  v  (-■. 

r,  I  ;  L  ,  r  -  v 


DISTRIBUTION:  Primary  distribution  of  this  report  has  been  made  by  ARI.  Please  address  corre¬ 
spondence  concerning  distribution  of  reports  to:  U.S.  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences.  ATTN:  PERI-POT,  5001  Eisenhower  Ave.,  Alexandria,  Virginia  22333-5600 


FINAL  DISPOSITION:  This  report  may  be  destroyed  when  it  is  no  longer  needed  Please  do  not 
return  it  to  the  U  S  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences 


NOTE  The  findings  in  this  report  are  not  to  be  construed  as  an  official  Department  of  the  Army 
position,  unless  so  designated  by  other  authorized  documents 


_ UNCLASSIFIED _ 

SECURITY  CLASSIFICATION  OF  This  PACE  an  Data  F.nlatad) 


REPORT  DOCUMENTATION  PAGE 


I.  REPORT  NUMBER 

ARI  Technical  Report  761 


4.  TITLE  (and  Submit) 

THE  EFFECTS  OF  BONUSES  ON  ARMY  RESERVE 
REENLISTMENTS:  AN  EMPIRICAL  BAYES  APPROACH 


7.  AUTHOR/.; 

Charles  Dale 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


recipient's  catalog  number 


s.  type  of  report  a  period  covered 


January  1978-December  1982 


6.  PERFORMING  ORG.  REPORT  NUMBER 


8.  CONTRACT  OR  GRANT  NUMBER*  •) 


10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  8  WORK  UNIT  NUMBERS 


2Q2  63731A792 

2.1.2 


••  PERFORMING  ORGANIZATION  NAME  ANO  AOORESS 

U.S.  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences 

5001  Eisenhower  Avenue,  Alexandria,  VA  22333-5600 


M.  CONTROLLING  OFFICE  NAME  AND  AOORESS  12-  REPORT  OATE 

U.S.  Army  Research  Institute  for  the  Behavioral  October  1987 

and  Social  Sciences  is.  number  of  pages 

5001  Eisenhower  Avenue,  Alexandria,  VA  22333-5600  17  _  _ 


-  MONITORING  AGENCY  NAME  •  ADDRESS/lf  dillatanl  troa,  Controlling  Ottlca)  IS.  SECURITY  CLASS,  (ol  chi*  ration) 


Uncla8sif led 


is*,  declassification/ downgrading 

SCHEDULE 


t«.  DISTRIBUTION  STATEMENT  (ol  tfi la  Report; 


Approved  for  public  release;  distribution  unlimited. 


-•7.  DISTRIBUTION  STATEMENT  (at  t ha  abalracl  antarad  In  Block  30,  II  diliatanl  /root  Report; 


u.  supplementary  notes 

This  paper  was  presented  at  the  meeting  of  the  Operations  Research  Society 
of  America,  Washington,  DC,  April  1988. 


It.  KEY  WORDS  (Conl/nv*  on  rororoo  mi  dm  If  nocmmmmy  mnd  Idmntify  by  block  numbmr)  _ 

Reserves,  Recruiting/  Army-Reserve 

Economics.  Retention.  National  Guard ; 

Earnings.  Reenlistments  /  Compensation^ 

Pay  ,  Quadrennial  Review  of  Military 

Benefits  ,  Compensation  (QRMC) 


XL  ABSTRACT  (Tiiiffcni  mm  pvtrM  oM»  ft  rn»m»y  mtd  htmmiity  by  block  mmtbmr) 

z^The  President* 8  Sixth  Quadrennial  Review  of  Military  Compensation  placed 
special  emphasis  on  reserve  compensation.  This  paper  was  written  in  support 
of  the  Sixth  QRMC.  Empirical  Bayes  estimation  techniques  have  been  especially 
useful  in  applications  where  existing  data  bases  have  been  small  or  incom¬ 
plete.  An  empirical  Bayes  analysis  of  Army  Reserve  reenlistment  data  showed 
that  bonuses  increased  committed  man-years  of  service  and  that  6-year  bonuses 
are  most  cost-effective  than  3-year  bonuses.  I 


DO," 


EDITION  of  I  MOV  €>  IS  OBSOLETE 


UNCLASSIFIED 

SECURITY  CL ASSIFIC ATION  OF  TNfS  PAGE  fFlNn  Data  Enlarad) 
1 


Technical  Report  761 


The  Effects  of  Bonuses  on 
Army  Reserve  Reenlistments: 
An  Empirical  Bayes  Approach 


Charles  Dale 


Manpower  and  Personnel  Policy  Research  Group 
Curtis  L.  Gilroy,  Chief 


v 


Manpower  and  Personnel  Research  Laboratory 
Newell  K.  Eaton,  Director 


•I- 


U.S.  ARMY  RESEARCH  INSTITUTE  FOR  THE  BEHAVIORAL  AND  SOCIAL  SCIENCES 
5001  Eisenhower  Avenue,  Alexandria.  Virginia  22333-5600 


Office,  Deputy  Chief  of  Staff  for  Personnel 
Department  of  the  Army 


October  1987 


Army  Project  Number 
2Q263731 A792 


Manpower  and  Personnel 


Approved  tor  public  release;  distribution  unlimited. 


1  1  1 


mm 


FOREWORD 


The  Manpower  and  Personnel  Policy  Research  Group  of  the  U.S.  Army 
Research  Institute  (ARI)  performs  research  in  the  economics  of  manpower, 
personnel,  and  training  issues  of  particular  significance  to  the  U.S.  Army. 
Questions  about  the  cost  effectiveness  of  reenlistment  bonuses  have  generated 
continuing  interest. 

Every  4  years  the  President  establishes  a  Quadrennial  Review  of  Military 
Compensation  (QRMC)  to  study  important  military  compensation  issues.  The 
Sixth  QRMC  has  placed  special  emphasis  on  reserve  compensation.  This  report 
was  prepared  as  part  of  the  Program  Task  in  Recruiting  and  Retention  of  the 
ARI  Manpower  and  Personnel  Laboratory,  under  the  17  July  1987  memorandum  from 
the  Staff  Director  of  the  Sixth  QRMC  to  the  Commander  of  the  Army  Research 
Institute.  In  August  1987  the  results  of  the  report  were  briefed  to  the  Sixth 
QRMC,  which  concurred  with  its  findings.  The  ideas  developed  in  this  report 
have  been  used  by  the  Sixth  QRMC  as  part  of  its  examination  of  the  relative 
effectiveness  of  reserve  incentive  programs. 


Technical  Director 


THE  EFFECTS  OF  BONUSES  ON  ARMY  RESERVE  REENLISTMENTS:  AN  EMPIRICAL  BAYES 
APPROACH 


Requirement: 

The  U.S.  Army  Research  Institute  conducts  research  on  manpower,  person¬ 
nel,  training  issues  of  particular  significance  and  interest  to  the  U.S. 
Army.  Every  4  years  the  President  establishes  a  Quadrennial  Review  of  Mili¬ 
tary  Compensation  (QRMC)  to  study  important  military  compensation  issues. 

This  research  was  conducted  in  support  of  the  Sixth  QRMC.  The  relative  cost 
effectiveness  of  3-year  and  6-year  reenlistment  bonuses  is  measured. 

Procedure: 

A  relatively  new  statistical  procedure  called  empirical  Bayes  was  used  to 
analyze  the  relative  effectiveness  of  3-year  and  6-year  reserve  reenlistment 
bonuses.  Adjustments  were  made  to  account  for  the  fact  that  many  reservists 
would  have  reenlisted  even  if  there  were  no  reenlistment  bonuses  at  all. 


Findings: 

Reenlistment  bonuses  significantly  affect  the  average  length  of  commit¬ 
ment  of  reservists.  In  addition,  reservists  who  receive  bonuses  tend  to  have 
lower  attrition  rates  than  those  who  do  not,  and  6-year  reenlistment  bonuses 
are  more  cost  effective  than  3-year  reenlistment  bonuses. 

Utilization  of  Findings: 

The  results  of  this  study  may  be  used  by  the  Sixth  QRMC  as  part  of  its 
examination  of  the  relative  effectiveness  of  reserve  incentive  programs.  The 
empirical  Bayes  method  may  also  be  applied  to  future  research  In  which  the 
existing  data  bases  are  small  or  incomplete. 
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THE  EFFECTS  OF  BONUSES  ON  ARMY  RESERVE  REENLISTMENTS: 
AN  EMPIRICAL  BAYES  APPROACH 


INTRODUCTION 

The  reserves  have  become  an  increasingly  important  part  of  the  total  Army 
(Enns,  1985),  so  the  President's  Sixth  Quadrennial  Review  of  Military  Compen¬ 
sation  (Sixth  QRMC)  will  place  special  emphasis  on  reserve  compensation  is¬ 
sues.  This  paper  was  written  in  support  of  the  Sixth  QRMC.  Ue  examine  here 
the  role  of  Army  Reserve  reerilistment  bonuses  in  determining  the  average  re¬ 
enlistment  term,  or  "length  of  commitment"  of  reservists. 

Army  Reserve  compensation  issues  initially  gained  attention  after  the  end 
of  the  draft  in  1973.  Faced  with  increasing  shortfalls  in  some  areas  and 
overages  in  others,  in  1976  the  President  directed  the  Pentagon  to  undertake  a 
comprehensive  study  of  reserve  compensation.  That  was  the  first  time  such  a 
study  was  ever  done  (Department  of  Defense,  1978).  Their  report  made  numerous 
recommendations  for  modifications  to  the  methods  of  paying  reservists,  but  few 
of  the  recommendations  were  adopted. 

In  1977  Congress  authorized  $5  million  to  evaluate  the  effect  of  bonuses 
on  reenlistments  into  the  Army  National  Guard  and  Army  Reserve.  Nonprior 
service  reservists  were  offered  bonuses  of  $1,800  for  a  6-yeat  reenlistment 
and  $900  for  a  3-year  reenlistment.  One-half  of  the  bonuses  were  paid  at  the 
time  of  reenlistment  and  the  remaining  amount  in  $150  installments  at  the  end 
of  each  obligated  year  of  service.  The  Rand  Corporation  designed  the  bonus 
test  and  conducted  a  follow-up  (Grissmer,  Doering,  &  Sachar,  1982;  Grissmer, 
Burright,  Doering,  &  Sachar,  1982;  Grissmer  &  Hiller,  1985). 

Bonus  payments  were  offered  in  six  National  Guard  states  and  four  Army 
Reserve  regions.  For  each  of  those,  a  matching  state  or  region  was  used  as  a 
control  and  did  not  offer  bonus  payments.  A  total  of  15,000  guardsmen  and 
reservists,  each  of  whom  reached  the  end  of  his  term  of  service  (ETS)  in  1978, 
took  part  in  the  test  and  control  states  and  regions.  Researchers  monitored 
the  reenlistment  decisions  of  all  15,000  and  asked  each  to  complete  a  ques¬ 
tionnaire  at  the  time  of  his  decision. 

The  Rand  study  of  the  1978  reenlistment  bonus  test  concluded  that  bonuses 
had  little  effect  on  the  reenlistment  rates  of  reservists.  That  result  was 
consistent  with  the  results  obtained  by  Kirkland,  Raney,  and  Hicks  (1984, 
p.  84),  who  surveyed  reservists  and  found  no  consistent  relationship  between 
hypothetical  reenlistment  bonuses  and  intentions  to  reenlist.  The  Rand  study 
did,  however,  find  that  bonuses  significantly  affect  the  average  length  of 
commitment  of  reservists.  In  addition,  reservists  who  receive  bonuses  tend  to 
have  lower  attrition  rates  than  those  who  don’t,  indicating  that  bonuses  might 
not  increase  the  number  of  people  reenlisting,  but  they  would  increase  the 
number  of  committed  man-years  of  service. 

The  Rand  study  concluded  that  without  reenlistment  bonuses  there  is 
little  incentive  for  reservists  to  reenlist  for  more  than  1  or  2  years  at  a 
time,  even  if  their  initial  intention  is  to  serve  for  a  longer  period.  Sub¬ 
sequently,  they  may  have  marital  or  career  changes  that  cause  them  to  alter 


their  plans,  so  they  do  not  serve  in  the  reserves  as  long  as  originally  in¬ 
tended.  On  the  other  hand,  if  reservists  receive  reenlistment  bonuses  they 
are  more  likely  to  honor  their  commitments,  even  in  the  face  of  unanticipated 
changes  in  their  personal  lives  and  careers.  We  can  model  this  type  of  be¬ 
havior  using  a  relatively  new  statistical  technique  called  empirical  Bayes. 
The  method  is  potentially  very  fruitful  for  using  measured  intentions  to  pre¬ 
dict  ultimate  actions. 


AN  EMPIRICAL  BAYES  MODEL 

There  have  been  a  number  Of  attempts  to  predict  the  enlistment  and  re¬ 
enlistment  behavior  of  military  personnel  from  their  stated  intentions.  Orvis 
(1982)  and  Orvis  and  Gahart  (1985)  applied  ordinary  least  squares  (OLS)  models 
to  several  sets  of  survey  data.  They  concluded  that  there  is  a  systematic  re¬ 
lationship  between  a  person’s  stated  intent  to  enlist  in  the  military  and  his 
actual  likelihood  of  enlisting.  Nord,  Schmitz,  and  Weiland  (1986)  used  logis¬ 
tic  regressions  and  data  from  the  National  Longitudinal  Survey  (NLS),  and  con¬ 
cluded  that  intention  to  enlist,  measured  at  age  17,  was  the  best  single 
predictor  of  actual  enlistment. 

In  this  paper  we  use  a  behavioral  model  developed  by  Morrison  (1979),  who 
modeled  the  relationship  between  intentions  and  actual  purchases  of  consumer 
goods.  We  assume  that  when  a  soldier  signs  a  reenlistment  contract  his  length 
of  commitment,  or  "stated  intent"  for  a  term  of  reenlistment  can  be  modeled  by 
a  binomial  random  variable  with  n  =  6  years  §nd  p  =  It,  the  expected  duration 
of  service,  or  "true  intent,"  so  that 

v 

Is  =  Binomial  (n,p)  (1) 

Intuitively,  this  means  that  the  soldier  responds  binomially--yes  or  no,  which 
is  equivalent  to  0  or  l--for  each  year  that  he  thinks  about  as  a  term  for  re¬ 
enlistment.  The  model  also  specifies  that  the  true  intentions  are  drawn  from 
a  beta  distribution  with  parameters  a  and  b: 


It  =  Beta  (a,b),  a  >.  o,  b,  >_  o.  (2) 

The  bonuses  are  assumed  to  match  the  length  of  service  commitment  to  the  sol¬ 
dier’s  true  intentions. 

A  considerable  body  of  psychological  literature  over  the  last  two  decades 
has  discussed  the  possibility  that  an  extrinsic  type  of  reinforcement  (e.g., 
money)  might  cause  a  person  to  lose  some  of  his  intrinsic  motivation  for  per¬ 
forming  a  task  (Korman,  1974,  p.  201).  In  that  view  bonuses  might  attract 
more  soldiers  who  have  a  lesser  "taste"  for  military  service,  and  one  might 
expect  bonus  recipients  to  have  higher  attrition  rates  than  the  control  group. 
Our  hypothesis  is  the  simpler  economic  one--that  without  the  bonuses  there  is 
simply  no  incentive  to  reenlist  for  more  than  1  year,  but  if  a  soldier  does 
get  a  bonus  and  reenlists  for  more  than  1  year,  he  is  then  more  likely  to 
honor  his  commitment  and  the  attrition  rates  will  therefore  be  lover  in  the 


bonus  group  than  in  the  control  groups.  The  empirical  Bayes  method  is  one  vay 
of  choosing  between  the  psychological  and  economic  hypotheses  of  motivations. 


The  model  specified  by  equations  (1)  and  (2)  "may  sound  strange" 

(Casella,  1985,  p.  86),  but  different  forms  of  it  have  been  used  and  justified 
in  marketing  and  psychology  literature.  For  example,  Kalwani  and  Silk  (1982) 
used  a  similar  model  to  determine  the  predictive  validity  of  intention  mea¬ 
sures  for  purchasing  durable  and  packaged  goods.  The  compound  distribution  of 
Is  on  lt  is  called  the  beta-binomial,  or  negative  hypergeometric  distribution. 
The  probability  distribution  for  a  reenlistment  commitment  of  x  years  is  given 
by  (Kendall  and  Stuart,  Vol.  1,  1969,  p.  146): 


h(x) 


_ 1  B(a  t  x,  b  +  n  -  x) _ 

n  +  l  B(x  +  1,  n  -  x  +  l)  B(a,b) 


x  =  0,1,2,. . . , n 


(3) 


where 


B(a,b)  =  ^  x3'1  (1  -  x)b'J  dx. 

The  mean  of  the  distribution  in  (3)  is 


(4) 


E(IS) 


a 


na 

+  b  ’ 


(5) 


and  the  variance  is 


VAR(Is) 


nab(a  +  b  +  n) 

(a  +  b)^(a  +  b  +  1) 


(6) 


Using  equations  (5)  and  (6)  and  the  actual  average  value  of  stated  intentions 
Is  we  obtain  the  empirical  Bayes  estimate 


Xt  = 


-3-+  b-  I  +  (1  - 

a  +  b  +  1  s 


— a .  ±_b — )  j 
a  +  b  +  1  s 


(7) 


Arguments  for  the  use  of  empirical  Bayes  models  versus  more  traditional 
econometric  models  closely  parallel  the  arguments  for  using  standard  Bayes 
models  rather  than  maximum  likelihood  methods  (see  Kendall  &  Stuart,  1969, 
pp.  202-203).  It  should  be  noted,  however,  that  empirical  Bayes  methods  have 
been  used  successfully  with  data  sets  which  are  small  and  incomplete  (Casella, 
1985),  and  incomplete  data  sets  are  frequently  encountered  in  studies  of  the 
reserves . 
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RESULTS 


Solving  equations  (1)  through  (7)  above  using  the  Rand  reenlistment  bonus 
data  ve  obtain  a  mean  reenlistment  time  for  the  bonus  group  of  4.37  years, 
with  a  variance  of  2.02.  The  values  of  parameters  a  and  b  are  4.46  and  1.67, 
respectively,  so  equation  (7)  becomes 

I1  =  3.7568  +  .14031s  .  (8) 

i  i 

Equation  (8)  is  the  empirical  Bayes  estimate  of  a  soldier's  true  length  of 
reenlistment  intention,  based  upon  his  stated  intention. 

The  results  of  this  analysis  are  summarized  in  Tables  1  through  3. 

Table  1  shows  how  the  existence  of  a  reenlistment  bonus  tripled  the  average 
length  of  commitment.  Table  2  shows  that  bonuses  not  only  increase  the  ini¬ 
tial  term  of  commitment,  they  also  increase  retention  rates. 

Several  other  interesting  points  are  also  illustrated  in  Table  2.  The 
empirical  Bayes  estimate  calculated  from  equation  (8)  is  not  close  to  the 
actual  survival  rate  for  soldiers  who  initially  extended  for  only  1-year  ex¬ 
tensions.  It  is  possible  that  an  entirely  different  model  might  need  to  be 
specified  for  the  soldiers  who  don’t  receive  a  bonus.  On  the  other  hand  the 
empirical  Bayes  estimates,  which  were  calculated  for  the  bonus  group,  were 
remarkably  close  to  the  survival  rates  for  3-year  and  6-year  reenlistees. 

This  lends  support  to  the  economic  hypothesis  that  bonuses  cause  soldiers  to 
react  according  to  their  true  intentions,  and  that  the  negative  hypergeometric 
model  described  previously  gives  a  good  picture  of  those  intentions. 

Note  also  that  Table  2  shows  the  3-year  and  6-year  reenlistees  had  higher 
survival  rates  in  the  bonus  group  than  in  the  control  group.  This  lends  sup¬ 
port  to  the  view  that  bonuses  cause  soldiers  to  reenlist  according  to  their 
true  intentions,  and  that  once  committed  they  tend  to  honor  their  contracts, 
rather  than  have  the  same  attrition  rate  as  a  group  that  did  not  receive  bo¬ 
nuses.  In  this  view  the  bonuses  are  really  preventing  "shrinkage,"  i.e.,  the 
difference  between  the  control  and  bonus  rates  shown  at  the  bottom  of  Table  2. 
Note  that  this  is  a  very  conservative  estimate  of  the  increased  retention 
achieved  by  the  bonuses,  since  the  bonus  group  actually  had  a  lower  survival 
rate  for  1-year  extenders.  Hence  the  bonus,  not  membership  in  the  bonus 
group,  was  probably  the  cause  of  the  higher  retention  rate  of  the  3-year  and 
6-year  reenlistees  in  the  bonus  group. 

The  relative  cost  effectiveness  of  the  reenlistment  bonuses  is  shown  in 
Table  3.  Questions  frequently  arise  as  to  how  costly  bonuses  are,  since  many 
reservists  would  reenlist  even  without  them.  Table  3  is  the  cost  of  only  the 
prevented  "shrinkage"  shown  in  Table  2,  e.g.,  it  assumes  the  bonuses  bought 
only  the  difference  between  the  73. 6X  and  the  81. IX  survival  rates  of  6-year 
reenlistees.  We  were  fortunate  in  this  case  to  have  actual  survival  rates 
available  from  the  Rand  bonus  tests,  so  those  rates  were  used  in  the  cost- 
effectiveness  calculations.  If  those  data  had  not  been  available,  ve  would 
have  used  the  76. IX  figure,  rather  than  the  81.1%  figure  in  Table  2. 


Initial  Army 

Reenlistment  Army  Reserve  National  Guard 

Decision  Number  Man-Yrs  Number  Man-Yrs 


Control  Group: 


1-Yr 

788 

788 

2,110 

2,110 

3-Yrs 

244 

732 

94 

282 

6-Yrs 

29 

174 

39 

234 

Totals: 

1,061 

1,694 

2,243 

2,626 

Averages : 

1.60 

Man-Yrs 

1.17 

Man-Yrs 

3,304  4,3 

1.31  Man-Yrs 


Bonus  Group: 


1-Yr 

3-Yrs 

6-Yrs 


89 

89 

351 

351 

244 

732 

315 

945 

472 

2,832 

911 

5.466 

805 

3,653 

1,577 

6,762 

4.54 

Man-Yrs 

4.29 

Man-Yrs 

Totals 

Averages 


Table  2 


Empirical  Bayes  Estimates 

Reenlistment  Bonuses  Increased  Retention  Rates 


Initial 

Reenlistment 

Decision 


At  Start  of  Experiment: 

%  Reenlisting  in  Each  Category 
Control  Bonus 

Group  Group 


1-Yr 

3-Yrs 

6-Yrs 


87.5  % 
10.4 
2.1 
100.0 


18.2% 

23.9 

57.9 
100.0 


Initial 

Reenlistment 

Decision 


At  End  of  Third  Year  of  Experiment: 

Number  Remaining  in  Reserves 
Control  Bonus 

Group  Group 


Empirical  Bayes 
Estimate 


1-Yr 

57.4% 

45.0% 

65.0% 

3-Yrs 

72.9 

76.2 

69.7 

6-Yrs 

73.6 

81.1 

76.7 

Raw  Data  Source 

:  Grissmer 

and  Hiller  (1985) 

• 

Table  3 

Bonus  Costs  for 

Additional 

Man-Years 

6-Year  Bonuses 

Are  the  Most  Cost  Effective 

Initial 

Reenlistment 

Reenlistment  Current 

Inflation 

Current 

Inflation 

Decision 

Bonus 

Dollars 

Adjusted 

Dollars 

Adjusted 

3-Yrs 

$900 

$594,900 

$575,135 

$7,331 

$6,747 

6-Yrs 

$1,800 

$2,727,300 

$2,580,729 

$4,584 

$4,337 

"Inflation  Adjusted"  means  constant  1986  dollars. 


Costs  in  both  current  dollars  and  constant  1986  dollars,  assuming  a  4% 
annual  inflation  rate,  are  shown  in  Table  3.  Bonuses  for  6-year  reenlistments 
are  more  cost  effective  than  bonuses  for  3-year  reenlistments,  possibly  be¬ 
cause  the  bonuses  succeed  in  preventing  reenlistment  shrinkage  from  the  most 
committed  soldiers.  In  future  studies  an  empirical  Bayes  estimate  of  the  type 
shown  in  Table  3  may  be  used  to  project  the  survival  rates  of  soldiers  who 
accept  reenlistment  bonuses,  which  will  aid  in  force  structure  projections. 

CONCLUSIONS 

An  empirical  Bayes  analysis  of  the  1978  Army  Reserve  reenlistment  bonus 
test  shows  that  reenlistment  bonuses  are  a  useful  device  for  increasing  the 
average  reenlistment  terms,  or  "committed  man-years"  of  service  (Table  1). 
Bonuses  also  increased  Army  Reserve  retention  rates  (Table  2).  Six-year 
bonuses  are  more  cost  effective  than  3-year  bonuses  (Table  3). 

Empirical  Bayes  estimates  have  been  especially  useful  in  applications 
where  the  existing  data  bases  have  been  small  or  incomplete.  The  Sixth 
Quadrennial  Review  of  Military  Compensation  (QRMC)  may  find  those  techniques 
useful  as  they  study  the  compensation  structure  of  the  reserve  components. 

The  statistical  methods  used  in  this  paper  can  also  be  applied  to  making 
projections  based  upon  analyses  that  t he  Sixth  QRMC  makes  using  newly  col¬ 
lected  data.  Measures  of  lengths  of  commitments  can  be  used  for  planning 
reserve  force  structure  sizes  several  years  into  the  future.  An  analysis  of 
reenlistment  rates  by  mental  category  would  be  a  logical  next  step.  Much  of 
the  literature  on  reserves  (Brinkerhoff  &  Grissmer,  1984)  concludes  that  re¬ 
serve  enlistment  and  retention  rates  are  largely  dependent  upon  noneconomic 
factors  which  cannot  be  easily  quantified.  Thus  any  methods,  such  as  empiri¬ 
cal  Bayes,  which  can  cast  light  on  the  exact  value  of  the  quantifiable  mone¬ 
tary  benefits  should  be  very  helpful  to  policymakers. 
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